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(54) Sealing device for roller bearing 

(57) Disclosed is a sealing device for a roller bear- 
ing in which a peripheral shoulder portion (6) is provided 
on a shoulder (5) of an inner ring (1) of the roller bear- 
ing, and a part of an inner peripheral seal lip (12) 
extending from an inner peripheral portion (11b) of a 
seal annulus (1 1) secured to an outer ring (2) in a dia- 
metrical direction along the side of said peripheral 
shoulder portion (6) is placed in contact with the side (7) 
of said peripheral shoulder portion (6). The inner periph- 
eral seal lip of the seal annulus (1 1) is formed by a plu- 
rality of inner lips (13, 14) extending in a direction to the 
side of the peripheral shoulder portion (6) and a plurality 
of outer lips (15, 16) extending in the direction opposite 
thereto. The connecting portions (17, 18) between the 
inner peripheral portion (11b) of the seal annulus (11) 
and the inner peripheral seal lip (12) and between the 
inner lips (13, 14), respectively, extend axially obliquely 
outwardly. Of the inner lips, only the inner lip (13) at the 
extreme end always is in contact with the side (7) ol the 
peripheral shoulder portion (6) and the other one(s) 
come(s) in contact with the side of the peripheral shoul- 
der portion first after the inner lip at the extreme end has 
been worn to a predetermined amount. 



FIG. I 
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Description 

FIELD OF THE INVENTION 

The present invention relates to a sealing device for s 
a roller bearing capable of securing sealability for long 
periods. 

DESCRIPTION OF PRIOR ART 

10 

A conventional sealing device for a roller baring has 
been known, for example, from U. S. Patent No. 
4,191,432 filed by the present Applicant issued on 
March 4, 1980. The construction of this sealing device 
for a roller baring will be described with reference to is 
FIG. 4. A shoulder 41 of an inner ring 40 of a roller bar- 
ing is provided with a peripheral shoulder portion 42. An 
annulus 44 secured to an outer ring 43 is provided with 
a soft inner peripheral seal lip 45 extending along a side 
47 of the peripheral shoulder portion 42. This inner 20 
peripheral seal lip 45 is formed at its extreme end with 
an inner lip 46. The bearing is sealed by the contact of 
the inner lip 46 with the side 47 of the peripheral shoul- 
der portion 42. 

The sealing device as described above involves a 25 
problem concerning an interference with respect to the 
side 47 of the peripheral shoulder and the inner lip 46 of 
the inner seal lip 45. For example, in the case where the 
interference becomes excessively large in terms of une- 
venness of dimension of the inner lip 46 or the displace- 30 
ment of the inner ring, wear of the inner lip 46 occurs 
early, resulting in a surface contact at the inner surface 
of the inner peripheral seal lip 45 and not of only the 
inner lip 46, to lower the lip sliding surface pressure so 
that foreign matter such as water is likely to enter into 35 
the bearing from outside of the bearing. Accordingly, it is 
necessary to fully and strictly manage the interference 
of the inner lip 46. 

SUMMARY OF THE INVENTION 40 

It is an object of the present invention to provide a 
sealing device for a roller bearing capable of securing 
sealability for long periods even if the wear of a lip due 
to an excessively large interference should occur. 45 

A sealing device for a roller bearing comprising a 
peripheral shoulder portion provided on a shoulder of 
an inner ring; an inner peripheral seal lip extending from 
an inner peripheral portion of a seal annulus secured to 
an outer ring in a diametrical direction along the side of so 
said peripheral shoulder portion and having a part 
thereof placed in contact with the side of said peripheral 
shoulder portion, said inner peripheral seal lip having a 
plurality of inner lips extending in a direction to the side 
of said peripheral shoulder portion, a plurality of outer ss 
lips formed to extend from a base of each inner lip in a 
direction opposite to the side of said peripheral shoulder 
portion, and connecting portions formed to extend axi- 
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ally obliquely outwardly between the inner peripheral 
portion of said seal annulus and the inner peripheral 
seal lip and between the inner lips, respectively; and 
sealing means in which, of the inner lips, only the inner 
lip at the extreme end. comes in contact with the side of 
said peripheral shoulder portion and the other inner 
lip(s) only come(s) in contact with said peripheral shoul- 
der portion after the first inner lip at the extreme end has 
been worn to a predetermined extent. 

By the provision of the constitution as described 
above, the present invention causes the inner periph- 
eral seal lip to allow an increase of the amount of axial 
flexure at the extreme end of the inner peripheral seal lip 
by a plurality of base points. Further, the wear of the 
inner lip at the extreme end due to the excessively large 
interference caused by an axial displacement of the 
inner ring is hard to occur. Moreover even if the wear 
should occur the other inner lips come in contact with 
the side of the peripheral shoulder portion after a prede- 
termined degree of wear to maintain sealability. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a longitudinal sectional view of main parts 
showing one embodiment of a sealing device for a roller 
bearing according to the present invention. 

FIG. 2 is an enlarged view of main parts shown in 
FIG. 1. 

FIG. 3 is a schematic view of the flexure of an inner 
peripheral seal lip shown in FIG. 1. 

FIG. 4 is a longitudinal sectional view of a conven- 
tional sealing device for a roller bearing. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

The embodiment of the present invention will be 
described hereinafter with reference to FIGS. 1 and 2. A 
ball 3 is disposed in a rolling manner between an inner 
ring 1 having one outer peripheral surface 1a, and an 
outer ring 2 by means of a retainer 4. The inner ring 1 is 
formed in its shoulder 5 with an inner side 7 extending in 
a diametrical direction so as to be perpendicular to an 
axis, a bottom surface 8 parallel with the axis, and a 
peripheral shoulder portion 6 having substantially a J- 
shape in section formed from a taper surface 9 whose 
diameter increases toward the end of the inner ring 1. 
The outer ring 2 is formed at an inner peripheral end 
with a peripheral groove 10, and an outer peripheral 
portion 11a of a seal annulus 11 is secured to the 
peripheral groove 10. This seal annulus 11 is consti- 
tuted from an elastic element such as rubber, in which a 
diametrically extending metallic core 21 is embedded. 
The seal annulus 1 1 is provided at its inner peripheral 
portion 1 1 b with an axial lip 1 9 extending inwardly of the 
bearing to form a labyrinth sealing portion with the outer 
peripheral surface 1a of the inner ring 1. A soft inner 
peripheral seal lip 12 formed of an elastic element 
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extends from the axial lip 19 in a diametrical direction 
along the side 7 of the peripheral shoulder 5. 

The inner peripheral seal lip 12 of the seal annulus 
1 1 is formed at its extreme end and intermediate portion 
with two inner lips, i. e. a first inner Hp 13 and a second s 
inner lip 14, extending in a direction to the side 7 of the 
peripheral shoulder portion 6. Two outer lips, i. e. a first 
outer lip and a second outer lip 16, are formed extend- 
ing in the direction opposite of the side 7 of the periph- 
eral shoulder 5 from positions proximal to the positions 10 
of the first inner lip 1 3 and the second inner lip 1 4. Con- 
necting portions 1 7 and 1 8 between the inner peripheral 
portion 11b and the second inner lip 14 of the seal 
annulus 1 1 and between the second inner lip 1 4 and the 
first inner lip 13 are made to be thin in wall-thickness is 
and formed to extend axially obliquely outwardly. Of the 
inner lips, only the first inner lip 13 at the extreme end 
always is sealingly in contact with the side 7 of the 
peripheral shoulder portion 6. The other second inner 
lip 14 at first is not in contact with the side 7 of the 20 
peripheral shoulder portion 6 and comes in contact with 
the side 7 of the peripheral shoulder portion 6 only after 
the first inner lip 13 has been worn by a predetermined 
amount. 

That is to say, when the wear of the first inner lip 13 25 
progresses and the tip sliding surface pressure lowers, 
the second inner lip 14 comes in contact with the side 7 
of the peripheral shoulder portion 6 so that the sealabil- 
ity is maintained. This second inner lip 14 prevents a 
rapid variation of torque when it begins to contact the 30 
side 7 of the peripheral shoulder portion 6 as a circular 
shape in section. The second inner lip 14 forms a laby- 
rinth sealing portion relative to the side 7 till it comes in 
contact with the side 7 of the peripheral shoulder portion 

6. 35 

Since the lips are connected by the thin connecting 
portions 17, 18 which are inclined axially obliquely out- 
wardly, the connecting portions 17, 18 can be sequen- 
tially easily flexed outwardly of the bearing with a thick- 
wall portion A between the inner peripheral portion 11b 40 
of the seal annulus 1 1 , the second inner tip 14 and the 
second outer lip 16 and a thick-wall portion B between 
the first inner lip 13 and the first outer lip 15 being base 
points. Accordingly, since a large amount of axial flexure 
of the first inner lip 13 is provided, it can correspond to 45 
the axial displacement of the inner ring 1. This will be 
explained with reference to FIG. 3, a schematic view. 
That is, since the inner seal lip 12 is flexed at angles of 
01 and 92 at base points A and B, a large amount L of 
axial flexure of the first inner lip 13 is easily provided. In so 
FIG. 3, the solid line indicates an original position of the 
inner peripheral seal lip 12, and the broken line indi- 
cates a flexure position. 

Accordingly, a proper value of an interference cor- 
responding to the side 7 of the peripheral shoulder por- ss 
tion 6 of the first inner lip 13 is easily maintained. The 
connecting portions 17 and 18 are formed in parallel 
and can correspond to the axial displacement of the 
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inner ring 1 or the like in a further stable manner. 

Further, when the inner peripheral surface of the 
first inner lip 1 3 is formed on a taper surface 23 opposite 
to the taper surface 9 of the peripheral shoulder portion 
6 to form a labyrinth sealing portion between both the 
taper surfaces 9 and 23, the sealability is further 
improved. 

Furthermore, when a member such as a slinger 20 
pressed and secured to a shaft 22 provided in the inner 
ring 1 is arranged, a labyrinth sealing portion is formed 
between the member 20 and the outer lips 1 5, 16 to fur- 
ther improve the sealing effect. 

If a labyrinth sealing portion is formed between the 
inner lips 13, 14 and the outer lips 15, 16 of the inner 
peripheral seal lip 12, the sealing effect is further 
improved. 

It is to be noted that the number of the inner lips 13, 
14 and of the outer lips 15, 16 of the inner peripheral 
seal lip 12 need not be limited to two but a plurality of 
lips will be possible. 

Claims 

1. A sealing device for a roller bearing comprising a 
peripheral shoulder portion (6) provided on a shoul- 
der (5) of an inner ring (1); an inner peripheral seat 
lip (12) extending from an inner peripheral portion 
(1 1b) of a seal annulus (1 1 ) secured to an outer ring 
(2) in a diametrical direction along the side of said 
peripheral shoulder portion (6) and having at its 
radially extreme inner end an inner lip (13) extend- 
ing in a direction to the side (7) of said peripheral 
shoulder portion (6) and placed in contact with said 
side (7) of the peripheral shoulder portion (6), char- 
acterized in that said inner peripheral seal lip (12) 
has a plurality of such inner lips (13, 14), a plurality 
of outer lips (15, 16) extending from a base of each 
inner lip in a direction opposite to the side of said 
peripheral shoulder portion (6), and connecting por- 
tions (17, 18) extending axially obliquely outwardly 
between the inner peripheral portion (11b) of said 
seal annulus (11) and the inner peripheral seal lip 

(12) and between the inner lips (13, 14), respec- 
tively; wherein of the inner lips, only the inner lip 

(13) at the extreme end is in contact with the side 
(7) of said peripheral shoulder portion (6) and the 
other inner lip(s) (14) only come(s) in contact with 
said peripheral shoulder portion (6) after the first 
inner lip (13) at the extreme end has been worn to 
a predetermined extent 

2. The sealing device for a roller bearing according to 
claim 1, wherein the connecting portions (17, 18) 
extend in parallel. 

3. The sealing device for a roller bearing according to 
claim 1 or 2, wherein among the plurality of inner 
lips, an inner lip (14) other than the first mentioned 
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inner lip (13) at the extreme end at the beginning 
forms a labyrinth sealing portion relative to the side 
(7) of said peripheral shoulder portion (6). 

The sealing device for a roller bearing according to s 
any of claims 1 to 3, wherein said plurality of outer 
lips (15. 16) together with a juxtaposed member 
(20) form a labyrinth sealing portion with respect to 
the bearing. 
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